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WWCH 2018 PROBLEM DESCRIPTION 

Problem Title 

Recalcitrant Antibiotics Leading to Bacterial resistance Development 

Contact Information 

Name Sami Rtimi 

Country Switzerland 

1. Basic information 

- Switzerland, Europe, 8 Million citizen,  

(Lake Geneva), 

  

3. Problem description 

Wastewater treatment plants (WWTPs) have been built, transformed and updated 
through the years to effectively prevent solids, organic and inorganic compounds 
(carbon, nitrogen, phosphorus etc.) and more, which enter the environment. The 
challenge posed by the pollutants is a matter that the majority of the WWTPs are 
not equipped to handle. The micropollutants are (in a high percentage) 
invulnerable to biological treatment; the transfer from source to the environment is 
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therefore facilitated, leading to further accumulation in the environment; their 
presence has been associated with minor and major health risks, toxicity and 
more.  
The risk of microorganisms’ presence in natural water bodies is more explored 
compared to micropollutants. Water scarcity has led to reuse concepts and many 
countries worldwide have included legislation concerning the removal thresholds 
according to the subsequent water reuse e.g. in Italy, Switzerland and Japan. 
However, chlorination is still the most widespread technique, with its inherent 
problems, such as disinfection by-products formation (e.g. trihalomethanes).  
The problem of microorganisms’ occurrence in water sources has been identified 
for many decades. Water related diseases plague the developing countries using 
compromised drinking water sources, or reusing wastewater for food production, 
but also many outbreaks have occurred by cross contamination of public access 
waters in the developed states. Apart from the notorious diseases such as cholera, 
gastro-enteritis or dengue fever, the contamination of water sources poses risks to 
populations that have incorporated their use in their economical-related activities, 
such as fishing or other economic activities.  
The main problem associated with the occurrence of micropollutants (MPs) in the 
environment is the lack of information, concerning the side-effects of their 
presence in the receiving matrix. For instance, little is known on the long-term 
effects of pollutants, classified as “potentially not harmful”; there are no studies on 
the accumulation or the chronic toxicity of such substances neither in plants, 
animals, nor in humans. There is a relatively long list of MPs actually found in the 
environment, which derived from the various anthropogenic activities. To date, not 
all substances have been assessed on their potential actions against the 
environment/ecosystem. 
Furthermore, toxicologically speaking, most of the substances that have been 
assessed for their risks have been directed through single-compound 
investigations, when the reality differs significantly. The environment contains a 
mixture of a vast number of compounds, which could even react with each other, 
affecting their mode of action and their removal. The result has been demonstrated 
to be severe, with cases reporting compounds that had no prior effect on species, 
to demonstrate harmful properties when found in mixtures. Apart from the toxicity 
problems, other critical drug-related issues that have emerged over the years are: 
(i) the development of bacterial antibiotic resistance by the presence of antibiotics 
and their metabolites in the environment, (ii) the problematic identification of the 
transformed metabolites of drugs and (iii) the bioaccumulation of pollutants in living 
organisms in the environment. 

 
 


